then resolved using a 3100 Genetic Analyzer (Applied Biosystems, USA).
12
The DNA sequences were assembled using Sequencher 4.0.5 (Gene Codes 13 Corporation). According to the method of Lauer (19), we divided the whole 14 adenovirus genome into 1-kb-long non-overlapping segments and queried 15 systematically against the non-redundant NCBI database using the BLASTX program. 16 We Searched the database using the default parameters with the BLOSUM62 matrix sites and polyadenylation signals are described in Table 1 .
7
Genome structure analyses of the HAdV-QS strain 8 The ITRs (inverted terminal repeats) were 137 bp in length and existed at the 2 9 ends of the genome of the HAdV-QS strain, and their function was probably 10 associated with initiating DNA replication by a strand displacement mechanism (4).
11
The extreme terminal sequence of the ITRs (CATCATCAAT) was relatively 12 conservative and was the same motif as that found in subgenera B (HAdV-11p, Similarly, the E2 region could be also divided into E2A and E2B, which were 12 probably crucial for adenovirus DNA replication (4) and located in the complement 13 strand. In all, there were 3 non-structural proteins in the E2 region-DNA-binding 14 protein (DBP), pTP, and DNA polymerase. In addition to the TATA box, there was an 15 SP1 transcription factor-binding site (GGGCGG; nt 23505c~23500c) for coding DBP.
16
The DBP amino acid sequence alignments among HAdV subgenera A~G showed that indispensable to viral growth and propagation (27 Late gene regions 5 The late genes of the HAdV-QS strain shared a common transcription promoter, between the penton base and the fiber through hydrogen bonds and salt bridges (37).
7
Amino acid sequence comparisons with the fibers of other B subgenera revealed that 8 the variation was mainly present in the regions of the shaft and the knob. Further 9 phylogenetic analyses suggested that the amino acid sequence of subgeneus B fiber 10 could be classified into a large cluster, and the HAdV-QS strain had a closer 11 relationship with HAdV-14(99%), HAdV-11p (92.3%), and HAdV-7(90.7%).
12
Nucleuotide sequence comparisons of the fiber region also yielded a similar result. It 13 was notable that the fiber of the HAdV-QS strain showed maximum homology with 14 another available HAdV-11a (GenBank accession number L08232), but exhibited 15 great dissimilarities with the prototype of HAdV-11 than HAdV-14 (figure 1A).
16
Although there was different in species, fiber of simian adenovirus type-21(SAdV-21) 17 showed 55.4% amino acid sequence homology with the HAdV-QS strain, which 18 conspicuously exceeded the homology with other human adenovirus subgenera HAdV-14, but also avoid the neutralizing antibody against HAdV-14, which exists 11 much more widely in the population as compared to HAdV-11a .
12
The above statement could also be partly supported by the following clinical 13 evidence. HAdV-11 is a recognized pathogen in urinary tract infections, while 14 HAdV-14 is associated with pharyngoconjunctival fever and acute respiratory disease 15 (34). The recombinant (HAdV11-QS) showed the ability of causing respiratory tract 16 diseases than kidney and urinary tract infections, although HAdV-11a also shared a 17 high homology with the prototypical HAdV-11 (Table 2 ). In addition, it is worth "coincidence" also indicates a probability of recombination from the point of view of 1 an epidemic. 2 In order to further clarify the possible recombination events, the SimPlot which further confirmed the recombination between HAdV-QS and HAdV-14. 8 In addition, a close genetic relationship has been reported to exist between the 9 human and simian adenoviruses (SAdV) (17, 25). When we selected SAdV-21 for 10 comparison, we found that the HAdV-QS strain also exhibited a high amino acid 11 sequence homology (average, >90%) with SAdV-21, except in the fiber region (Table   12 2), which enabled differentiation between the adenovirus species and interaction with 13 the receptor on the target cells. This probably indicated a close phylogenetic 14 relationship between HAdV11-QS and SAdV-21. 15 In conclusion, this is the first report on recombination between HAdV-11 and   16 HAdV-14, and it is difficult to clarify the exact time and manner of recombination. None of the authors report has any conflicts of interest. 
